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We present a computationally etficient approximate solution to the radiative
transfer equation (RTE) that is applicable in weakly and diffuse scattering
heterogeneous media. The model 1s in good agreement with experimental data

acquired at the Sandia National Laboratory Fog Chamber Facility (SNLFC).

*For radiance I (W/m?/st), absorption g, scattering fig, and scattering phase function f (ﬁ’ — ﬁ),
the RTE 1s [1,2,3]
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I(r,Q) = j dR ps exp[—(uq + p5) R]
* Assume weak angular dependence: I(r — RQ,Q) = ﬁ ¢(r — RQ) + % J(r—RQ)-0Q

*Where ¢ = [ o dQ I(r, Q) is the fluence rate and J = | . dQ Q I(r, Q) is the flux density (W/m?)
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anisotropic term, where g is the average
cosine of the scattering angle

) expl= (s + 1R [B(r — RQ) + 3g) (v - RD) - O]

I(r,Q) = JooodR(

*More generally, using the method of characteristics [1]:

I(r,t,Q) = f dR
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*Where a is the optical thickness accounting for spatial variations in u, and ygand R=r —r
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*Fluence rate (¢) and flux density (J) determined by diffusion equation
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II1. Applications
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* Pinhole camera model allows validated with experimental data (transmission, retlection) [1,2]
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* Simulated homogeneous time-domain solution (13.5 m) shows improvement over diffusion equation
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IV. Conclusions
The proposed RTE
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approximation can have computational times comparable to the diffusion equation but

describes light transport through weak scatter more accurately. In heavy scatter it matches the diffusion

equation solutions. More work is needed to better account for the influence of singularities at the source

positions. Code 1s available with [3].
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